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Description 

This invention relates to the N-termina! section of 
Brain Natriuretic Peptide Prohormone, BNP(1-76) and 
the use of antibodies against this in immunoassays in 
biological fluids for the purpose of biological research 
and medical diagnosis, for example of heart failure or 
hypervolaemia. 

Heart failure is a common clinical syndrome espe- 
cially among elderly people. Population surveys indicate 
that the condition affects about 2% of the total popula- 
tion in the western world. The syndrome usually 
presents itself with an insidious onset with unspecific 
symptoms such as dyspnea on exertion, fatigue and pe- 
ripheral oedemas. To establish the diagnosis the physi- 
cian usually must either rely on his clinical experience 
or referthe patient to a cardiological centerfor echocar- 
diography, radionuclide scanning, exercise testing or 
catheterization. 

Heart disease represents a significant drain on 
health resources in many major countries, and whilst an 
early diagnosis may help in controlling the condition and 
preventing rapid progression to severe heart failure, it 
would obviously be preferable to be able to identify 
those patients in which heart failure is likely to occur be- 
fore it actually does so, ie. to prognose rather than di- 
agnose. 

Unfortunately, there are al present no completely 
satisfactory methods for predicting the likelihood of 
heart failure. Problems frequently observed with such 
methods are insufficient accuracy and sensitivity, and 
the disadvantages of the necessity for expensive equip- 
ment requiring specially trained personnel (eg. in 
echocardiography). A need therefore exists for a simple 
method of accurately and sensitively, not only diagnos- 
ing, but also predicting the likelihood of onset of heart 
failure. 

Whilst heart failure can be defined as a symptomat- 
ic state ie. an overt disease or syndrome, patients may 
frequently pass through a state of asymptomatic cardiac 
dysfunction ie. a sub-clinical condition without overt 
symptoms, before heart failure manifests itself. Howev- 
er, we have now found that not all patients having car- 
diac dysfunction go on to develop severe heart failure, 
and that the risk of heart failure for some such people is 
much greater than for others. To be able to identify those 
people at particular risk of developing heart failure in or- 
der that they may be caught and treated before heart 
failure occurs would be of great clinical importance; at 
the moment existing treatments eg. ACE inhibitors are 
very expensive and it is not cost-effective for everyone 
to be treated to try to prevent the onset of heart failure. 

Brain Natriuretic Peptide (BNP) is a polypeptide 
originally isolated from porcine brain by T. Sudoh and 
coworkers (Nature 1988; 332: 78-81). After cloning and 
sequence analysis of cDNA coding for the peptide (T. 
Sudoh BBRC 1989; 159: 1427-34) human BNP was 
shown 1o be produced in the human heart. Human Brain 



Natriuretic Peptide is believed to be produced in cardiac 
myocytes as a prohormone (proBNP or BNP(1-108)). 
proBNP consists of 108 amino acids and is split, before 
or during secretion, at amino acids Arg76 ~ Ser77 into 
s BNP and the N-terminal part of the prohormone, BNP 
(1 -76), that is the peptide consisting of the first 76 amino 
acids from the N-terminal of proBNP. 

The BNP(77-108) plasma concentration is in- 
creased in patients suffering from heart disease leading 
io to heart failure. The cardiac monocytes secrete another 
factor, namely atrial natriuretic factor (ANF) but the se- 
cretory response to heart failure or incipient heart failure 
seems to be much larger in the BNP system compared 
to the ANF system (Mukoyama et al, J Clin Invest 1991 ; 
is 87: 1402-12). 

The present invention is based on the concept that 
human BNP(1-76), due to a long half-life as compared 
with BNP hormone itself and high initial concentration, 
is a particularly good diagnostic indicator or predictor of 
so heart disease and also of hypervolaemia. 

Human BNP(1 -76) may thus be used to provide the 
basis of either a diagnostic or a prognostic tesl for heart 
failure, primarily in :he oiosynthesis of antibodies for use 
in such a test but also as competing antigen in compet- 
es itive binding immunoassays. For such use in making an- 
tibodies BNP(1-76) or an antigenic fragment thereof 
may advantageously be conjugated to an immunogenic 
protein or peptide such as PPD, a protein derivative of 
tuberculin, Keyhole Limpet Haemocyanin or bovine se- 
so rum albumin. 

Thus human BNP(1-76) or an antigenic fragment 
thereof or polypeptide extension thereof lacking BNP 
activity and having at least one antigenic epitope of hu- 
man BNP(1-76), conjugated to one or more immuno- 
35 genlc polypeptides, constitutes one aspect of the 
present invention; these polypeptides may be used to 
make either polyclonal or monoclonal antibodies specif- 
ic 1o BNP(1-76). Such monoclonal and polyclonal anti- 
bodies constitute two further aspects of the invention. 
40 According to a still further aspect of the invention 
we provide a method of immunoassay for human BNP 
(1-76) or an antigenic fragment thereof or polypeptide 
extension thereof lacking BNP activity wherein the pri- 
mary binding partner therefor is a monoclonal or poly- 
ps clonal antibody according to the invention. Methods of 
immunoassay are of course well known in the art eg. 
RIA, ELISA, fluorescence immunoassay (FIA) or dry 
chemistry lest strip immunoassays. Such an immu- 
noassay will, in general, use a monoclonal or polyclonal 
so antibody accordingtothe invention in immobilised form, 
eg. on microtitre plates, membranes or beads, to isolate 
the target BNP(1-76) compound. In a sandwich assay 
the bound antigen may be labelled using additional sol- 
uble antibody according to the invention, which may be 
ss monoclonal or polyclonal and which may either carry a 
label or, more conveniently, may itself be labelled sub- 
sequently by reaction with a secondary antibody carry- 
ing a label. 
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Thus, if the primary antibody according to the inven- 
tion is raised in mice or rabbits, the labelled secondary 
antibody may be an anti-mouse or anti-rabbit antibody. 

Suitable labels include radionucleides, fluorescent 
substances eg. europium based fluorogens, enzymes, 5 
for example as used in ELISA systems employing auto- 
mated hybrid methods or dyes or coloured particles 
such as colloidal gold. 

Alternatively, a competitive binding assay may be 
used, wherein a known quantity of labelled human BNP io 
(1 -76), or antigenic fragment or inactive extension there- 
of, is added to the analyte solution and conlacted with 
a limited quantity of the immobilised monoclonal or pol- 
yclonal antibody, whereby the amount of labelled anti- 
gen which is immobilised is inversely proportional 1o the 16 
amount of target antigen present in the analyte. 

The invention thus extends to labelled forms of hu- 
man BNP(1-76) or antigenic fragments or polypeptide 
extensions thereof lacking BNP activity and to labelled 
forms of the antibodies of the invention. so 

The invention also comprises a kit for immunoassay 
of human BNP(1-76) or an antigenic fragment or 
polypeptide extension thereof lacking BNP activity com- 
prising: 

26 

(a) a monoclonal or polyclonal antibody according 
to the invention in immobilised form and, at least 
one further component selected from; 

(b) a labelled sample of BNP(1 -76) or an antigenic 
fragment or polypeptide extension thereof lacking 30 
BNP activity; 

(c) said monoclonal or polyclonal antibody in non- 
immobilised form; 

(d) a labelled secondary antibody specific to said 
antibody (c). 35 

Such an immunoassay and kit may be used in re- 
search into related biological systems as well as for di- 
agnosis or prognosis of conditions wherein the human 
BNP(1 -76) level in body fluids is a diagnostic or predic- 40 
tive indicator. 

The invention also comprises a method of diagnosis 
or prognosis of a condition in which the concentration of 
human BNP(1-76) or an antigenic fragment or polypep- 
tide extension thereof lacking BNP activity is a diagnos- 
tic or predictive indicator, wherein a body fluid of a pa- 
tient is subjected in vitro to immunoassay to detect or 
assay the presence oi quantity therein of human BNP 
(1-76). 

We have recently found that another natriuretic fac- SO 
tor namely pro-ANF, and in particular N-terminal pro- 
ANF, can serve as an indicator of risk of heart failure in 
patients lacking overt symptoms of heart failure. The 
level of pro-ANF in body fluids can be directly related to 
the risk of heart failure, predominantly related to in- ss 
creased atrial pressure. In contrast, BNP(1-76) is pre- 
dominantly an indication of a heart condition related to 
increased ventricular pressure. Human BNP(1-76) as 



an antigenic fragment or inactive polypeptide extension 
thereof can also be used to assess risk of heart failure 
in addition to its use in diagnosis of actual heart failure. 
Furthermore, assay of both N-terminal pro-ANF and 
BNP(1-76) in body fluids can assist in determining 
whether atrial or ventricular pressure is concerned. 

Thus, the immunoassay can be used in Ihe moni- 
toring of heart failure treatment. Such treatment is aimed 
at reducing the hypervolemia and excessive vasocon- 
striction seen in heart failure by the administration of di- 
uretics and vasodilators. By decreasing ihe pressure in 
the cardiac chambers such treatment will lower cardiac 
production of BNP(1-76). The resultant decrease in 
plasma BNP(1-76) concentration serve to inform the 
physician of a significant drug effect. On the contrary, 
an increase in plasma BNP(1-76) indicates that an ad- 
justment of dosage might be necessary. 

Although less well documented at this time human 
BNP(1 -76) may also be used as a diagnostic tool in the 
diagnosis of hypervolemia without heart failure. The im- 
munoassay therefore has potential use also in the in- 
hospital intensive care setting where monitoring of vol- 
ume status is essential. 

The body fluid on which the immunoassay is per- 
formed may be any body fluid in which the human BNP 
(1-76) is located, but conveniently will be plasma or se- 
rum. In some cases it may be convenient to extract the 
peptide, or otherwise treat the sample prior to assay. 

The human BNP(1-76) peptide or an antigenic or 
immunogenic fragment thereof may be produced by 
synthesis from its constituent amino acids or by assem- 
bly of pre-synthesised blocks of amino acids using tech- 
niques well known in the art. Where labelled material is 
required, the label may be introduced by standard tech- 
niques. 

For the purpose of raising monoclonal or polyclonal 
antibodies, the human BNP(1-76) or antigenic fragment 
thereof may be conjugated to an immunogenic protein 
or peptide, for example PPD, a protein derivative of tu- 
berculin, eg. using 1-ethyl-3-(3-dimethylaminopropyl) 
carbodiimide according to the method of Staros et al 
(Analyte Biochem 1986; 156: 220-222). 

The antibodies of the invention may be made by in- 
jecting a host animal, eg. a mouse or rabbit, with the 
BNP antigen of the invention, advantageously a conju- 
gate with an immunogenic protein as described above, 
to provide either a serum containing polyclonal antibod- 
ies or spleen cells for conversion to hybridomas or im- 
mortalised cell lines producing monoclonal antibodies. 

The following Examples are given by way of illus- 
tration only with reference to the accompanying drawing 
in which: 

Figure 1 shows a standard curve for immunoassay 
for BNP(1-76) using synlhetic BNP(47-64) as im- 
munogen, standard and tracer, and polyclonal rab- 
bit antibody. (Abscissa shows BNP(47-64) pmol/l; 
ordinate shows % binding (B/B(0))). 
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Example 1 

Production of monoclonal antibody against BNP 
(1-76) 

5 

1 ) Conjugation 

Three synthesized fragmenls of BNP(1-76): 
BNP(1-21), BNP(22-46) and BNP(47-64) were ac- 
quired from Peninsula laboratories and conjugated 
lo PPD (protein derivative of tuberculin) according 10 
lo Staros et al (Analyt Biochem 1986; 156: 
220-222). 

2) Immunization 

Balb C mice, preimmunized with BCG antigen is 
were utilized. The mice received a 50 microgram 
mixture of the three conjugates in 200 u.l of Freunds 
incomplete adjuvant. The mixture was given in 2 x 
200 uJ injections on 2 occasions 2 weeks apart. 2 
weeks after the last injection 50 ug of conjugate mix- 20 
ture in saline was injecled intraperitoneally. 

3) Fusion 

3 days alter intraperitoneal immunization 
mouse splenic cells were fused with SP 2/0 myelo- 
ma cells and the resultant hybridomas selected in 
HAT medium. The suspension of hybridomas was 
distributed in 960 wells in Dulbeccos medium en- 
riched with 10% human endothelial cell superna- 
- tant. so 

4) Screening 

Method 1 

Costar microliter plates were coated with a 35 
mixture of the synthetic BNP peptide sequenc- 
es (0.5 u.g/ml). Supernatants were then added 
and binding of antibody from supernatants was 
screened by ELISA through the addition of anti 
mouse IgG conjugated to horseradish peroxi- 40 
dase enzyme followed by substrate solution 
(OPD). 

Method 2 

An alternative method of screening is to 4S 
coat Greiner microliter plates with goat anti 
mouse IgG (1 .0 u-g/ml). Supernatants are then 
added and incubated. Biotinylated synthetic 
BNP peptide sequences are added and the 
ability of supernatants to bind peptide are so 
screened by ELISA through the addition of 
si reptavid in-conjugated horseradish peroxi- 
dase enzyme followed by substrate solution 
(OPD). 

ss 

5) Cloning 

Hybridomas producing antibodies to trie pep- 
tide mixture were cloned and subcloned in two runs. 



Clone 1 C7 was shown to react with peptide se- 
quence BNP(47-64). This clone was grown and the 
supernatant utilised in immunoassay for BNP 
(1-76). 

Example 2 

Immunoassay for BNP(1-76) 

The 1C7 antibody can be utilised in various types 
of immunoassays for BNP(1-76). These include 

a) Radioimmunoassay (RIA) 

b) Europium Fluorescence immunoassays (FIA) 

c) Enzyme linked immunosorbent assays (ELISA) 
including automated hybrid methods running on mi- 
cro titer plates or membranes 

d) Various dry-chemistry test strip immunoassays 

The following is an example of a sandwich ELISA. 

Costar microliter plates are precoated with the 1 C7 
antibody. Sample or standard is added to the wells and 
after 2 hours of incubation the wells are washed and a 
secondary antibody (polyclonal or monoclonal) towards 
BNP(1-76) is added. Again after 2 hours a horseradish 
peroxidase-labelfed anti mouse (rabbit) antibody is sup- 
plied and finally after the addition of O-phenylenedi- 
amine substrate the colour is read in a platereader. 

Example 3 

Immunoassay for BNP(1-76) utilizing polyclonal 
rabbit antibody 

A synthetic peptide subsequence of BNP(1-76), in 
this case BNP(47-64), was conjugated to PPD accord- 
ing to Staros et al., (Supra). Rabbits were BCG vacci- 
nated and then repeatedly immunized with 1he conju- 
gated peptide. 

lodinalion ( 125 l) of synthetic BNP(47-64), with a ty- 
rosine group added at the N-terminal end, was done by 
the chloramine-T method as follows: 
Chloramine-T Method 

1) 5 u.g of the synthetic peplide was reconstituted 
with 20 u.1 sodiumphosphate buffer (0.25 M, pH 7.5). 

2) Approximately 5 pJ of 125 -l was added (0.5 mCi). 

3) 5 ul of chloramine-T (1 mg/ml) was added and 
incubated for 45 seconds. 

4) 5 u.l of sodiummetabisulphite (1 mg/ml) was add- 
ed and incubated for 45 seconds. 

5) The mixture was then fractionated on a column 
with Sephadex G1 0. 
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6) The fractions were counted with a gamma-coun- 
ter, and the fraction/fractions with highest counts 
per minute (cpm) were selected as tracer for use in 
the RIA methods. 

Sample or standards (BNP[47-64]), together with 
tracer (iodinated BNP(47-64)) and polyclonal antibody 
from rabbit serum, are mixed in polystyrene assay 
tubes. After 48 hours of incubation at 4°C, normal serum 
from rabbit, and goat anti-rabbit IgG are added. After 2 
hours of incubation, polyethyleneglycol (PEG) is added 
and the samples are centrifuged. The supernatant is re- 
moved and the counts per minute (cpm) in precipitate 
are measured with a gammacounter An example of a 
standard curve obtained by this type of assay is shown 
in Figure 1. 



Claims 

1. Antibodies for use in a method of immunoassay be- 
ing antibodies specific to the polypeptide compris- 
ing amino acids 1-76 of the N-terminai of human 
pro-brain natriuretic factor (BNP(1-76)). 

2. Antibodies as claimed in claim 1 being monoclonal 
antibodies, 

3. Antibodies as claimed in claim 1 being polyclonal 
antibodies. 

4. Antibodies as claimed in any of claims 1 to 3 carry- 
ing a label. 

5. Antibodies as claimed in claim 1 in which the label 
is a radionuclide, a fluorescent substance, an en- 
zyme, a dye or coloured particles. 

6. Antibodies as claimed in any of claims 1 to 5 in im- 
mobilised form. 

7. A method of immunoassay for human BNP(1-76)or 
an antigenicfragment thereof, or polypeptide exten- 
sion thereof lacking BNP activity, wherein the pri- 
mary binding partner therelor is a monoclonal or 
polyclonal antibody according to any one of claims 
1 to 6. 

8. A method as claimed in claim 7 in which the anti- 
body is immobilised as microtitre plates, mem- 
branes or beads. 

9. A method as claimed in claim 8 in which a second- 
ary antibody against human BNP(1 -76) is used in a 
sandwich assay and is labelled before or after re- 
action with human BNP(1-76). 

10. A method as claimed in claim 9 in which a known 



quantity of labelled human BNP(1-76) or an anti- 
genic fragment thereof or polypeptide extension 
thereof lacking BNP activity is added to an analyte 
solution and contacted with a limited quantity of im- 
s mobilised antibody against human BNP(1-76) to 
provide a competitive binding assay. 

11. Labelled human BNP(1-76) or an antigenic frag- 
ment thereof or polypeptide extension thereof lack- 

10 ing BNP activity. 

12. Human BNP(1 -76) or an antigenic fragment thereof 
or polypeptide extension thereof lacking BNP activ- 
ity and having at least one antigenic epitope of hu- 
ts man BNP(1-7B), conjugated to one or more immu- 
nogenic polypeptides. 

13. A kit for immunoassay of human BNP(1-76) or an 
antigenic fragment or po lypeptide extens ion the reof 

so lacking BNP activity comprising: 

(a) a monoclonal or polyclonal antibody accord- 
ing to any one- of claims 1 to 6 in immobilised 
form and, at least one further component se- 

25 lected from; 

(b) a labelled sample of human BNP(1-76) or 
an antigenic fragment or polypeptide extension 
thereof lacking BNP activity; 

(c) said monoclonal or polyclonal antibody in 
so non-immobilised form; 

(d) a labelled secondary antibody specific to 
said antibody (c). 

14. A method of diagnosis or prognosis of a condition 
3$ in which the concentration of human BNP(1 -76) or 

an antigenic fragment or polypeptide extension 
thereof lacking BNP activity is a diagnostic or pre- 
dictive indicator, wherein a body fluid of a patient is 
subjected in vitro to immunoassay to detect or as- 
■to say the presence or quantity therein of human BNP 
(1-76). 

15. A method for the production of an antibody as 
claimed in claim 1 wherein human BNP(1-76) or an 

4S antigenicfragmentorpolypeptide extension thereof 
lacking BNP activity, if necessary conjugated to an 
immunogenic protein or polypeptide, is injected into 
a non-human host animal to provide a serum con- 
taining a polyclonal antibody or spleen cells which 

so are subsequently converted to hybridomas or im- 
mortalised cell lines producing monoclonal antibod- 



ss Patentanspruche 

1. Antikorper zur Verwendung in einem Immunoas- 
say-Verfahren, wobei die Antikorper spezifisch sind 
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fur das Polypeptici, welches die Aminosauren 1-7S 
des N-Terminus von humanem pro-natriuretischem 
Hirnfaktor(BNP(1-76)) umfaGt. 

2. Antikorper nach Anspruch 1, welche monoklonale 
Antikorper sind. 

3. Antikorper nach Anspruch 1, welche polyklonale 
Antikorper sind. 

4. Antik6rper nach elnem der AnsprQche 1 bis 3, wel- 
che eine Markierung tragen. 

5. Antikorper nach Anspruch 4, wobei die Markierung 
ein Radionuklid, eine fluoreszierende Substanz, ein 
Enzym, ein Farbstoff oder gefarbte Partikel sind. 

6. Antikorper nach einem der Anspruche 1 bis 5 in im- 
mobilisierter Form. 

7. Immunoassay-Verfahren fur humanes BNP(1-76) 
oder ein antigenes Fragment davon oder eine Po- 
lypeptidextension davon ohne BNP-Aktivitat, wobei 
der primare Bindungspartner dafur ein monoklona- 
ler oder polyklonaler Antikorper nach einem der An- 
spruche 1 bis 6 ist. 

8. Verfahren nach Anspruch 7, wobei der Antikorper 
an Mikrotiterplatten, Membranen oder Beads immo- 
bilisiert ist. 

9. Veriahren nach Anspruch 8, wobei ein sekundarer 
Antikorper gegen humanes BNP(1-76) in einem 
Sandwichassay verwendet wird und markiert wird 
vor oder nach Reaktion mit humanem BNP(1 -76). 

10. Verfahren nach Anspruch 9, wobei eine bekannte 
Menge markiertes humanes BNP(1-76) oder ein 
antigenes Fragment davon oder eine Polypeptidex- 
tension davon ohne BNP-Aktivitat zu einer Analyt- 
losung zugegeben wird und mit einer limitierten 
Menge von immobilisiertem Antikorper gegen hu- 
manes BNP(l-76) in Kontakt gebracht wird, urn ei- 
nen kompetitiven Bindungsassay bereitzustellen. 

11. Markiertes humanes BNP(1 -76) oder ein antigenes 
Fragment davon oder eine Polypeptidextension da- 
von ohne BNP-Aktivitat. 

12. Humanes BNP(1-76) oder ein antigenes Fragment 
davon oder eine Polypeptidextension davon ohne 
BNP-Aktivitat und mit mindestens einem antigenen 
Epitop von humanem BNP(1-76), konjugiert an ein 
oder mehrere immunogene Polypeptide. 

13. Kit zum Immunoassay von humanem BNP(1-76) 
oder einem antigenen Fragment oder einer Poly- 
peptidextension davon ohne BNP-Aktivitat, umfas- 



send: 

(a) einen monoklonalen oder polyklonalen An- 
tikorper nach einem der Anspruche 1 bis 6 in 

^ immobilisierter Form und mindestens eine wei- 

tere Komponente, ausgewahlt aus 

(b) einer markierten Probe von humanem BNP 
(1 -76) oder einem antigenen Fragment oder ei- 

10 ner Polypeptidextension davon ohne BNP-Ak- 

tivitat, 

(c) dem monoklonalen oder polyklonalen Anti- 
korper in nicht-immobilisierter Form, 

15 

(d) einem markierten, fur den Antikorper (c) 
spezifischen sekundaren Antikorper. 

14. Verfahren zur Diagnose oder Prognose eines Zu- 
20 stands, bei dem die Konzentration von humanem 

BNP(1 -76) oder einem antigenen Fragment oder ei- 
ner Polypeptidextension davon ohne BNP-Aktivitat 
ein diagnoslischer oder prognostischer Indrkator 
ist, wobei ein Korperfluid eines Patienten in vitro ei- 
25 nem Immunoassay unterzogen wird urn die Gegen- 
wart oder Quantitat von humanem BNP(1 -76) darin 
nachzuweisen oder zu bestimmen. 

15. Verfahren zur Herslellung eines Antikorpers nach 
30 Anspruch 1, wobei humanes BNP{1-76) oder ein 

antigenes Fragment oder eine Polypeptidextension 
davon ohne BNP-Aktivitat, gegebenenfalls konju- 
giert an ein immunogenes Protein oder Polypeptid, 
in ein nicht-humanes Wirtstier injiziert wird, urn ent- 
35 weder ein Serum, das polyklonale Antikorper ent- 
halt, oder Milzzellen, die danach uberfuhrt werden 
in Hybridome oder immortalisierte Zellinien, welche 
monoklonale Antikorper produzieren, bereitzustel- 
len. 

40 

Revindications 

1. Anticorps pour une utilisation dans un precede de 
45 dosage immunoiogique, lesdits anticorps etant spe- 
cifiques du polypeptide comprenant les acides ami- 
nes 1-76 de I'extremite N- terminale du pro-facteur 
natriuretique cerebral humain (BNP(1-76)). 

so 2. Anticorps selon la revendication 1, lesdits anticorps 
etant des anticorps monoclonaux. 

3. Anticorps selon la revendication 1 , lesdits anticorps 
etant des anticorps polyclonaux. 

ss 

4. Anticorps selon I'une quelconque des revendica- 
lions de 1 a 3, lesdits anticorps etant porteurs d'un 
marqueur. 
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5. Anticorps selon la revendication 1, le marqueur 
etant un radio- isotope, une substance fluorescente, 
une enzyme, un colorant ou des particules colo- 



6. Anticorps selon I'une quelconque des revendica- 
lions de 1 a 5, lesdits anticorps etant sous une for- 
me immobilisee. 

7. Precede de dosage immunologique du BNP(1-76) io 
humuin ou d'un fragment antigenique de celui-ci, ou 
d'une extension polypeptidique de celui-ci ne pos- 
sedant pas I'activite BNP, dans lequel le partenaire 

de liaison primaire est un anticorps monoclonal ou 
polyclonal selon I'une quelconque des revendica- 
lions de 1 a 6. 



ou d'une extension polypeptidique de celui-ci 
ne possedant pas I'activite BNP; 

(c) ledit anticorps monoclonal ou polyclonal 
sous une forme non immobilisee; 

(d) un anticorps secondairespecifique marque 
dirige contre ledil anticorps (c). 

1 4. Procede de diagnostic ou de pronostic d'un etat pa- 
thologique dans lequel la concentration de BNP 
(1-76) humain ou d'un fragment antigenique de ce- 
lui-ci ou d'une extension polypeptidique de celui-ci 
ne possedant pas I'activite BNP est un indicateur 
diagnostic ou predictif, un liquids corporel du pa- 
tient etant soumis in vitro a un dosage immunologi- 
que pour detecter ou mesurer la presence ou la 
quantite dans celui-ci de BNP(1-76) humain. 



8. Procede selon la revendication 7 dans lequel I'an- 
ticorps est immobilise sur des boites a microtitra- 
tions, des membranes ou des billes. 

9. Procede selon la revendication 8 dans lequel un se- 
cond anticorps dlrlge contre le BNP(1-76) humain 
est utilise pour un dosage en sandwich et est mar- 
que avant ou apres la reaction avec le BNP(1 -76). 

10. Procede selon ia revendication 9 dans lequel une 
quantite connue de BNP(1-76) humain marque, ou 
un fragment antigenique de celui-ci ou une exten- 
sion polypeptidique de celui-ci ne possedant pas 
I'activite BNP, est ajoutee a la solution a analyser et 
mise en contact avec une quantite limitee d'anti- 
corps anti-BNP{1 -76) humain immobilise pour four- 
nir un dosage base sur une competition de liaison. 

11. BNP(1-76) humain marque, ou un fragment antige- 
nique de celui-ci ou une extension polypeptidique 
de celui-ci ne possedant pas I'activite BNP. 



15, Procede pour la production d'un anticorps selon la 
revendication 1 dans lequel le BNP(1-76) humain 

so ou un fragment antigenique de celui-ci ou une ex- 
tension polypeptidique de celui-ci ne possedant pas 
I'activite BNP, si necessaire conjugue a une protei- 
ne ou un polypeptide immunogene, esl injecte dans 
un animal hote non humain pour fournir un serum 

25 contenant un anticorps polyclonal ou des cellules 
de rate qui sont converties ulterieurement en hybri- 
domes ou en lignees cellulaires immortalisees pro- 
ducteurs d'anticorps monoclonaux. 

30 



3S 



12. BNP(1 -76) humain marque, ou un fragment antige- 40 
nique de celui-ci ou une extension polypeptidique 

de celui-ci ne possedant pas I'activite BNP et ayant 
au moins un epitope antigenique du BNP{1-76), 
conjugue a un ou plusieurs polypeptides immuno- 
genes. 45 

13. Kit pour le dosage immunologique du BNP(1-76) 
humain ou d'un fragment antigenique de celui-ci ou 
d'une extension polypeptidique de celui-ci ne pos- 
sedant pas I'activite BNP comprenant : SO 

(a) un anticorps monoclonal ou polyclonal se- 
lon I'une queiconque des revendication de 1 a 
6 sous une forme immobilisee et, au moins un 
compose supplemental selectionne parmi le 55 
groupe suivant : 

(b) un echantillon marque de BNP(1-76) hu- 
main ou d'un fragment antigenique de celui-ci 
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Figure 1 



